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The kinetics of exothermal catalytic reactions in a cur- 
rent. II. Theocy of reaction on a short contact layer. 
Ya. L. Margolis anst O. M. Totes (Inst. Phys. Chem., 
Mowow), Acts Physicoehime ULR.S.S. 21, 885-08 
C1956)(in English); cf. CA. 41, 1537¢.—Theoretical- 

‘math. Equations are derived for a comparatively short 
fvactor at not too sinall rates of flow. Two steady re-: 
ximes, “quiet reaction’ and ‘combustion regime," are 
established as in the previous case. For an unsteady cx- 
tinetion regime, the rate of cooling of the reactor and the 
uetivity of the catalyst can be connected by an almost 
linear relation; this permits the development of a pe 
method of evaluating the relative activities of catalysts for 
a given reaction. Arthur Fleischer 
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Kinetics of Catalytic Oxidation in a Stream, Oxidation 
of Ise-Octane. L. fa. Margolis and O. M. Todes. 7 
pages. Battelle translation from Reports” Gf the 
Academy of Sciences of U.S.S.R., v. 52, no. 6, 1946, 


The kinetics of the above reaction were studied 
using laboratory equipment, which {fs described. 
Specific rate constants and activation energies 
were obtained from the experimental results using 
platinum, palladium, and various compounds hav- 
ing spinel-type structures, for example, nickel 
chromite, iron aluminate, etc., as catalyats. Results 
are tabulated, platted, and discussed. 
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Kinetics of ¢ al : II. 
Kinetles of en 
oe 

eRadedey 443-62 (in 

_ Russian); ef, CA, 41, foe 
mixts. of 2,2,4-trimethylpentaue (1) and of cyclohexane 
(U) with air were carried out between 250° and 660° aver 
spinel-type catalysts (chromites, aluminates, manga- 

' nites, etc.) on asbestos, at concns. varying between 0.1 %, 
j and 67%, so as to ensure a convenient rate of combustion; 
j chromites were prepd. by decompn. of the chromates, 
, aluminates by fusing salts of Al aid the desired imetal; 
-‘combustions of 1 were also carried out over Pt and Po 
~ (0.05-0.1%) on asbestos. In all cases, the combustions 
_ led to practically pure CO; and H,0; in no case was a 
trace of CO detected; the HO contained no more than 
0.01% aldehydes and 0.02% acids. Without catalysts, 
t oxidation of I began only at 600-050°, that of I somewhat 
lower. Doubling of the initial concn. co (in vol. %) of 
‘Tor Win the mixt. doubles the degree of combustion; 
hence, the reaction is of the 2nd order. With a given 
catalyst, k == {(¢o/c) — 1}/be cnr, where bo = vol. % O; 
~ (21), r = thme of contact in min., is const. at const. 
temp., independently of cg and of yr; on the other hand, & 
is directly proportional to the concn. ¢’ of the catalyst: 
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kom b'e’ (kb! @ sp. rate const.); thus, 2’ characternzes tie + 
activity of the given catalyst at the given temp. Asa! 


‘ function of tamp., between 2507 and B50", &? =» Aen? RT 


as usual, with the numerical values (catalyst, hydrocar- 


“bon, Zin keal./role, lag A): Mg chromite -+ MgO 
45, t7; (1D 37.8, 16.4; Fe chromite + Fe.O, (1) 30, 11; 
“Ag manganite (1) 27.8, 10; Cu (or Fe) aluminate (1) 
16.2, 6; Ci chcomite + CuO (1) 15.6, 0; (i) 17.6, 85; 
the same Ph-promated (1) 36.4, 14; (IE) 33, 13; Cu 


chromite (1) 14.16, 7; Pt (2) 13.5 0; Pd (1) 16, 11. ‘The | 
reaction Is evidently wholly deta. by the kinetic regicn, | 


not by diffusion. he independence of the rate of the 
_ concn, of O; indicates alimost complete coverage of the 
active sttrface with O:, whereas the 2nd order might indi- 


cate bimol. activated complexes. With regard to E and | 
A, the catalysts fall into 3 groups, those with B = 45, 30, . 


and 15; it is noteworthy that, owing to a high A, some 


catalysts of the Ist and 2nd groups are not any less active | 
at a higher temp. than those of the 8rd group. That the ' 


! very marked variation of A from 10% to 107 cannot be 


ascribed to differences in surface area wos shown by elec- : 


tron-microscopic examn.; in particular, the high value of 
a for Pt and Pd (as compared with the catalysts of the 
~Ard group) is tinexplained. Promotion with small amts. 
of Ph strikingly raised Z from 15.5 to 40 and A from 10 
fo tat, N. Thon 
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——— and the Growth of Particles 
of the Growth of a Polydis- © 
_ berse Ns in Vacuum. (In Russian.) O. M Todes 
and V. V. Khrushchev. Journal of Physical Chemis- 
try (U.S.S.R.), v. 21, no. 3, 1947, p. 301-312. " 
The basic equations of the kinetics of the above « 
are set up and the method of their solution indl- | 
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Mays Chem. Acad. Sci USSR. Moscow)... Isvest 
cher Tea., Oidel. Khim. Nauk 1948, 174-81; 
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fished In the oxidation 


derived for the statiosary and the non: 
stationary state. (1) Experimentally the 
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through coo: 
total feat belance; the main loss of beat occurs through 
yom ‘ahed Thy of in : te of tion, Q, of 
ST, established on ¢ ity rate ution, Q, 
the beat of ye ea ant the rate of loss of heat, is Seal: 
== (Q/C)r, where C = heat capacity of the reac- 
“characteristic time,’ oF “relaxation time’; the 
ltade 7 dets. the rate of cooling oa shutting off 
I source of beat, OT = bTats (6 = time). 
. experimentally, either 
ce nonstationary state; for a 
heat capacity 
Qa; witha ~ 10 keal./sq. m./br./ 
degree, C~0.45cal. (usbestos),¢ = l.lem.,7 should be of 
the order of 5 min. Exptl. data confirm the linearity of 
jog (AT) 9.2 function of f for the ronal sta 
ined ty of the rate of flow (16, 27, 441. (br.), KAVINR 
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creasing from 2.6 to 0.5 between 600°; from ata: | _ ‘ 
lionary-state measurements,  ~ Qmin. (2) With Te: ee 
initial temp. of the reaction space, £ © beat of the reac-| i-@@ 
tion, & = chem. reaction rate const., af = T - Teand, |, : 
aTa = Ta ~ Te e 
te = initial concn 
(dT /dt)* = (e/C) hed [1 
fall of temp. due to loss of b 
temp. rise 
Graphs show that, at ¢s = 14%, 
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in other 
reaction takes p! 
somewhat higher oo = 1.755, this i: 

400°; at Te > 400°, the curves of (¢ 
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into the diffusional range, takes place 
in the narrow region at the 


temp. rises ly. These 

Ff * gxidation of isodctane (on a 10°, 
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ed from becoming a 

combustion,"” only if ce is kept low (<1.799)- 

40°; Cu-Cr catalyst, at co ™ 1.70, the reaction is the 

“quiet reaction” type.only below Te < 900°, with o 67%, 

catalyst at still lower Ta; in the latter case, the i 

not be detd., inasmuch as below 

tioa is too slow, and above 
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“Catalytic Oxidation of Various Types of Organic 
Compounds in a Stream,” L. Ya. Margolis, 0. M. 
Todes, Inst ef Phys sg Acad Sei, Sec of Cate. 
lysta and Foel cham, 7 3/4 pp 


"Shur Obshch Kaix™ Vol XVIII (IXKK), No 6 re 

1) 
Studies complets oridation kinetics of ré&rious 
hydrocarbons on spinel catalysts ani platinum. 
Reaction constan: varies in accordance with Azrvhen- 
jus' Iaw over @ wide temperature range. Submitted 
7 Apr 1947. 
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surfaces. 0. and A. K, Bondareva, Zanr, 
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mols., inte ase establiabed for the distr 
ion function a(8 swhert # # = relative fraction cf portions 


of the st face with valnes of the ton coeff. § between 
Cand 4, te lites deed bythe pation of Lang ry 
Pinedale va rin the ferme (pp) = p/t + 8), where 

: ithe adtoratle wihetaace, Gaal c 


Se save? with om beat of adsorption on the’ Bacal por- 

tion. The tot surface coverage @(p) as 4 function of p 

is then given by (9) re {1979 + d)\da(0), ov by 01) = 

fi lp/(p + 5)19(b)dd, where p = dx(b)/dd. Solution of 

these integral equations may be sought, by choosing an es 


of valucs @, 9, el) and then find- 
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crores. (Ca. Fig elu orice 19g) consisting in sub- 
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‘chem Acad Sci USSR, 4 pp 


ussr/Chemistry - Drops, Vapor Pressure of Sep 48 
Chemistry - Drops, Volume of ‘ 


“The Theory of the Movement of a Drop in an Upward 
Flow of Unsaturated and Saturated Air Currents and 
Itg Possible Application in Meteorology," 3. v. 
Deryagin, Corr Mem,Acad Sci USSR, 0. M. Todes, Lab 
of Surface Forces, Dept of Catalysis, Inst Physico- 


"Dok Ak Nauk SSSR" Vol LXII, No 1 


If a drop hao an equilibriwm-vapor preseure Po, aif- 
ferent from vapor pressure p of the surroundinr medi- 
um then two processes will occur similtaneously: .the 


= . 35/49213 
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user /Chenistry - Drops, Vapor Pressure Sep 48 
of (Contd) 


fall of the drop and a change in its radius r. Con 
sidera these phenomena jointly to reach some con- 
clusions ‘on sharpaves of upper and lower layers of 
clouds, and fact thit there are two groups of drops, 
aiatinguished by heir radii and directions (out 

not magnitudes) of speeds in any intermediate height 
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a! The preearponentiai factor, £9, remained 


conet. cetiza phe thow rate was inerensed by @ factor of 4; 
hora Hane A. vuied consdderatily ibove 350° with a change 
in the type of tisdrocarbon weed These and other indica- 
tens vhew that the rates above 30? are not diffusion- 
conunlled. [tis proposed that at nigher temp. the oxida- 


Tio rs peeamded fy cracking. fn ease of I, oxidation c 


adfuwon-contmlle at 790-S00°; between 250 
ref S50" it wns Qnd order in the presence not osly of IV and 
V, butaisc of Pr, Pd, ond somel-cvpe catalysts. EF (aeal.) 


vas $a with TV, with Pe eprom i ind 15 with V, Pt, “4 

wi Poy fog Ay eas unearly dependent on £ (Pt fell out ri 
of line)and on t/T  Seeanse of t! er correlation, can- y 
taut catalysts which are relatively be ent at lower temp. 


Mey sitpass others at higher tens. Sparingly volatile 
inory. comnds. such as HPO. Hts, 180,. BaSO,, and 
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larger addus. poisoned the entalyst anc lowered E and Ko. Yy 
The Linear dependence of log Ke on E and 1/T held aiso for 
the promoted or poisencd catalysts, so that the same addi- 
tive could act elthay as a promoter or a polson, depending. 
on the reaction temp. Oxygenated compds. such as Me- 
EtCO, butyric aldehvde, and Et,0, yiekled athe: O compds., 
rather thay CQ, and 1,0, on contact with TV und V. It is 
proposed that the eatalytic aa well cs the homogeneous 
oztlation of O compds. procesdy through unstubic inter- 
medintes which are not aldehydes er ketones but may be 
peroxides. Under the same conditions, AcOH yiclded 
CO, and M0. Andrew Dravaieks 
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Principles of x-ray dispersion anal of pol 
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basis 


stady of pol t. 
Interference lines is « 

distribution, expressed in a La PI 
The practical evaluation needs the 
of the intensi 

ference max. 


proximated by graphical 

Roginskif and Jeltinek. h Y Xe, 
in the irradiated vol., the aperture of the rays, and other 
factory connected with the app. used, special corrections 
must be applied. Wo fiend 
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USSRAMinerals - Crushing Jul 50 


"Concerning the Theory of Rock Crushing." 
ng," B. M. Zvyagin, R. B. Rozenbaum, 0, 
» 2. Yurovskiy, Inst of Fuel Resources, Acad Sci USSR ‘ , paneer? 


"Iz Ak Nauk.SSSR, Otdel Tekh Nauk" No 7, pp 1062-1076 
Develops method for analytical calculation of relation b 

etween compositi f 
Sees particles degree of crushing. Method permits finding function of. 
distribution of crushed particles according to composition in process of find 
curshing, Submitted by Acad A. KM, Terpigorev, 
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